We previously showed that hypothermia attenuates inflammation in focal cerebral ischemia (FCI) by suppressing activating kinases of nuclear factor-kappa B (NFκB). Here we characterize the inflammatory response in global cerebral ischemia (GCI), and the influence of mild hypothermia. Rodents were subjected to GCI by bilateral carotid artery occlusion. The inflammatory response was accompanied by microglial activation, but not neutrophil infiltration, or blood brain barrier disruption. Mild hypothermia reduced CA1 damage, decreased microglial activation and decreased nuclear NFκB translocation and activation. Similar anti-inflammatory effects of hypothermia were observed in a model of pure brain inflammation that does not cause brain cell death. Primary microglial cultures subjected to oxygen glucose deprivation (OGD) or stimulated with LPS under hypothermic conditions also experienced less activation and less NFκB translocation. However, NFκB regulatory proteins were not affected by hypothermia. The inflammatory response following GCI and hypothermia's anti-inflammatory mechanism is different from that observed in FCI.
Introduction
The neuroprotective effects of mild hypothermia have been well documented in experimental models (see reviews Krieger and Yenari, 2004; Liu and Yenari, 2007; Lyden et al., 2006) . Furthermore, there is now clinical evidence showing that mild hypothermia significantly protects against neurological damage following cardiac arrest (Bernard et al., 2002; Hypothermia after Cardiac Arrest Study Group, 2002 ). The precise mechanism(s) by which mild hypothermia protects brain cells remains to be elucidated, but it is likely that hypothermia acts upon multiple pathways to ultimately prevent cell death (Liu and Yenari, 2007; Lyden et al., 2006) . Hypothermia has been reported to attenuate cytochrome c release, apoptosis inducing factor induction, excitatory amino acid accumulation, free radical generation and increased BBB permeability (Zhao et al., 2007) . There is a growing literature on the damaging nature of the inflammatory response to brain ischemia (Tang and Yenari, 2006; Wang et al., 2007) .
Earlier findings in studies of various models of brain ischemia, especially focal cerebral ischemia (FCI, a model of stroke) have focused on the notion that hypothermia mitigates damage following ischemia by decreasing metabolic rate (Erecinska et al., 2003; Lanier, 1995; Yenari et al., 2004) and improving ion homeostasis (Sick et al., 1999) . However, hypothermia appears to mitigate a variety of toxic factors such as decreasing reactive oxygen species (ROS) (Maier et al., 2002) , suppressing the infiltration of neutrophils, and decreasing activation of microglia (Ishikawa et al., 1999; Wang et al., 2002) . However, the role in inflammation and especially the effect of hypothermia on inflammation has been studied to a lesser extent in global cerebral ischemia (GCI), an experimental correlate of cardiac arrest.
Inflammation is an orchestrated response involving the rapid upregulation and activation of a variety of genes. Nuclear factor-kappa B (NFκB) is a major transcription factor involved in this response. NFκB is normally sequestered in the cytoplasm where it is bound to a family of inhibitory proteins known as the inhibitor of NFκB (IκB). A major IκB and the one most often studied is IκB-α. Inflammatory stimuli activate a family of upstream kinases (IκB kinase, IKK) which phosphorylates IκB leading to its degradation and the liberation of NFκB to enter the nucleus and induce gene expression (Rothwarf and Karin, 1999) .
Previously, we showed that NFκB activation is reduced by mild hypothermia following focal cerebral ischemia (Han et al., 2003) , and this reduction may explain some of the anti-inflammatory effects of hypothermia. In the FCI model, we found that hypothermia inhibited NFκB's activating kinases, IKKγ and IKKβ. Here, we characterize the inflammatory response in the brain following GCI, and how it is mitigated by hypothermia. 
